A total of 171 taxa of benthic marine algae are recorded from four oceanic atolls in the southwestern Caribbean Sea (Albuquerque Cays, Courtown Cays, Roncador Bank and Serrana Bank). The algae were collected in the different geomorphological zones and bottom habitats occurring in these reef-complexes, and within a depth range from intertidal to 40 m. Of the total taxa found, 6 are Cyanobacteria, 61 Chlorophyta, 22 Phaeophyta and 82 Rhodophyta. Twenty seven taxa are new records for the Colombian Caribbean. The marine flora of these atolls is closely related with that of the northern Caribbean phytogeographical region.
INTRODUCTION
Albuquerque and Courtown Cays and Serrana and Roncador Banks are four small atolls part of the Colombian Archipelago of San Andrks and Providencia in the southwcstern Caribbean Sea (Fig. l a and lb) . Several phycological surveys have been carried out in these remote reefal areas, including studies on algal distribution (Hay, 1984; Dia~-Pulido and Diaz, in press) and records of some species from this area (Littler and L~ttler, 1992; Bula-Meyer and Diaz-Pulido, 1995) . However, to date, no intensive floristic accounts have been published from these atolls, contrastmg with the numerous checklists of benthic marine algae available from other southwestern Caribbean localities [i. e., San Andrks and Providencia islands (Kapraun, 1972; Schnetter, 1976 Schnetter, , 1978 Mirquez, 1992) , Belize (Norrris and Bucher, 1982; Littler et al., 1995) , Glovers Atoll (Tsuda and Dawes, 1974) , Swan Islands (Taylor, 1975) , and Miskito Bank (Phillips et a] ., 1982)l. The checklist presented here contains additional information about the different environments where algae were collected. This list may be useful for future biogeographical studies, and represents a further step in marine biodiversity studies of this little known Caribbean area.
STUDY AREA AND METHODS
A full description of the study area and characteristics of the marine habitats, as well as notes on geologic origin, and climatic and oceanographic conditions can be found in Milliman (1969 ), Geister (1992 and Diaz et al. (1995; 1996) . All four atolls exhibit in general the same basic geomorphological features and marine habitats, presenting each a windward and leeward fore-reef terrace, continuous peripheral reefs ("barrier reef"), a lagoonal terrace and discontinuous peripheral reefs on the leeward side, resulting in rather open lagoons (Fig. l a and lb) . The algae were collected by the first author during two cruises aboard the RIV Ancon (INVEMAR, Santa Marta, Colombia) conducted in May-.lune 1994 to Courtown (12' 24' N, 81' 28' W) and Albuquerque (12' 10' N, 81' 51' W) , and to Serrana (14' 16' N, 80' 20' W) and Roncador (13' 34' N, 80' 04' W) one year later. A total of l I1 collecting sites were visited (28 at Courtown, 28 at Albuquerque, 29 at Serrana and 26 at Roncador), comprising the various geomorphological zones and marine habitats down to a depth of 40 m (Table 1) . Collected material were fixed in 4 % formalin and mounted on herbarium sheets. Wet specimens were later transferred to 70 % alcohol and deposited in the algal collection of INVEMAR; dry specimens were deposited in the herbarium of the first author (DP). The taxonomic arrangements proposed by Wynne (1986) were mainly followed. Some groups were identified with specialized literature: Cyanobacteria (Humm and Wicks, 1980; Golubic and Focke, 1978; Drouet, 1981) , Udoieu (Littler and Littler, 1990) , Avrainvillea (Littler and Littler, 1992) and Dictyofa (Harnig et al., 1992 ). Each taxa is followed by codes indicating the geomorphological zone, marine habitat and depth range where they were collected in each atoll. Taxa reported for the first time for Colombia are preceded by asterisks (*).
RESULTS AND DISCUSSION
A total of 171 algal taxa (162 species, 1 subspecies, and 8 forma) were recorded from the coral reef complexes of Albuquerque (1 11 taxa), Courtown (1 07 taxa), Roncador (88 taxa) and Serrana (98 taxa); they included 6 Cyanobacteria, 61 Chlorophyta, 22 Pbaeophyta and 82 Rhodophyta ( Table 2 ). The families with the highest species numbers were Udoteaceae (25), Corallinaceae (23), Ceramiaceae (22), and Dictyotaceae (IS), whereas species-rich genera were Dictyofa (lo), Halimedu (8), Caulerpa (7), and Avrainvillea, Udotea and Peyssonnelia (6 species each). An analysis by functional-form groups of macroalgae (Littler et al., 1983 a, b) showed that groups with less complex morphologies, such as the Filan~entous-, Coarsely Branched-and Sheet-Groups, exhibited the highest number of taxa (39, 37 and 29 respectively), comprising the 64 % of the total recorded (excluding Cyanobacteria). On the other hand, functional-form groups comprising tougher macrophytes yielded lower numbers of taxa (e.g. Thick Leathery with 19, Jointed Calcareous with 17 and Crustose with 24). However, a great number of taxa of calcareous algae (which have examples in different functional-form groups) was recorded from these reefal areas (59), supporting theargument that they represent a highly diverse group in environments exposed to great grazing pressures (Littler and Littler, 1984 Habitats in which greater number of stations were established, yielded the higher nun~ber of species [i.e. lagoonal patch reefs of Montastraea spp. (97 species), windward fore-reef terraccs (92 species), and Leeward terraces (81 species)]. Therefore, it does not appear relevant to make comparisons of species richness between habitats differing in collecting intensity. Although similar number of stations were visited in the four atolls, a lesser number of taxa were recorded in Roncador and Serrana than in Albuquerque and Courtown. This difference may reflect a more intensive collecting effort in the latter atolls, rather than differences in species richness among them. However, in general terms it may be stated that the algal flora is quite similar in the four atolls.
The marine algal flora of the atolls studied is relatively rich in species when compared with other well studied Caribbean reef-complexes: Belize (284 taxa, Norris and Bucher, 1982; Littler et al., 1995) , Swan Islands, Honduras (51 species, Taylor, 1975) , Glovers Atoll, Belize (100 species, Tsuda and Dawes, 1974) , Miskito Bank, Nicaragua (99 species, Phillips et al., 1982) , San Andris Island, Colombia (96 species, Kapraun, 1972; Schnetter, 1976; 1978; 1980) Taylor (1975) , that the phytogeographic relationship of the archipelago of San AndrCs and Providencia (including the atolls studied) to the flora of the northern Caribbean is rather clear.
The list presented here should be regarded as preliminary, since floristic accounts and collecting were more intensively conducted on hard substrata and areas with luxuriant -coral reef development than in back reef flats and sand and rubble plains, which take up a significant area in all four atolls. Further collecting is needed to more comprehensively inventory the marine algal flora of southwestern Caribbean Atolls. 
